Increased expression of endothelial nitric oxide synthase and caveolin-1 in the aorta of rats with isoproterenol-induced cardiac hypertrophy.
Isoproterenol-induced cardiac hypertrophy is associated with increased expression of endothelial nitric oxide synthase in the aorta but without signs of improved endothelial function. The aim was to examine the hypothesis that increased expression of eNOS allosteric inhibitor caveolin-1 could be associated with unimproved endothelium-dependent relaxations. Rats received isoproterenol (5 mg/kg body mass, i.p., n = 13) or its vehicle (n = 14) during 1 week. Systolic blood pressure (SBP) and heart rate (HR) were measured by the tail-cuff method. Expression of eNOS and caveolin-1 was measured using immunoblotting analysis. Relaxations of isolated aorta to acetylcholine and sodium nitroprusside were evaluated ex vivo. After 1 week of isoproterenol administration, basal SBP and HR were decreased (SBP 110 +/- 3 vs. 126 +/- 3 mmHg, p < 0.05; HR 342 +/- 8 vs. 366 +/- 6 beats/min, p < 0.05). Isoproterenol increased the mass of the left ventricle (+33% +/- 4% vs. control; p < 0.05) and right ventricle (+40% +/- 9%; p < 0.05). Isoproterenol administration increased the expression of eNOS (+53% +/- 12%; p < 0.05) and caveolin-1 (+54% +/- 20%, p < 0.05) in the aorta. Relaxation of isolated aorta to acetylcholine and sodium nitroprusside showed a trend towards a worsened endothelial function and a lower sensitivity to exogenous NO. Thus, 1 week of isoproterenol administration led to increased eNOS expression in the aorta without amelioration of endothelial vasorelaxation function. Concomitant increase in caveolin-1 expression may be responsible for this paradox.